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The alphanumerically cued imagery matrix provides a discrete,

positionally specific imaginal cell for each stimulus. Thus accuracy of

ordinal positioning of responses should be very high. To explore the

possibility that imagery mediated techniques provide more accurately

ordered and positioned responses than other information processing

methods, the hypothesis comparing the orderliness and ordinal positioning

effects of imagery based encoding methods is expressed as:

(6) That the use of the repetition encoding method will result

in less orderliness and less accurate ordinal positioning in the

responses on all learning tasks than the use of other encoding methods. S

The use of the semantic linking and imagery chaining encoding methods will

provide an intermediate level of orderliness and positioning accuracy. S

The use of the alphanumerically cued imagery matrix will provide superior

ordinal positioning responses over other encoding methods.

The third class of hypotheses deals with individual differences

as observed in the measurement of aptitudes, imagery scale scores, and

information encoding performance. Horn (1968) has suggested that speed

and the span of apprehension represent anlage functions and provide

reliable prediction of differences in measured aptitudes or cognitive

functions. Horn (1968) and Lyon (1974) reviewed a number of studies in

which coding, grouping, classification , and other strategies were used to S

increase the span of apprehension. Two general conclusions were reached.

First, the use of coding strategies was effective in increasing the amount S

of information apprehended. And , secondly, the use of such strategies when

used by all subjects did not reduce differences normally found between

those with different aptitude levels. Such techniques were as advanta-

geous for the gifted as for the retarded. On this basis one would expect
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that the use of a different encoding technique by each group would produce

mean learning differences between groups but would not reduce the differ-

ences in learning rate associated with different aptitude levels within a

group .

There are few published data on the relationship between cognitive

abilities and the capability to subjectively construct or manipulate

imagery as a form of symbolic representation. Using a sensory imagery

intensity scale Brower (1947) found no relation between the self—rated

intensity of perceived sensory imagery for each mode (warmth, color,

kinesthesia , and others) and scores on the Otis Test of Mental Ability

(Form B). It is reasonable to propose that those subjects performing

most effectively using imagery based encoding methods should show a

relationship between learning performance and responses on imagery

scales. The hypotheses addressing the questions associated with individ-

ual differences and performance through use of the different encoding

techniques are straightforward . They are:

(7) That each of the encoding groups will show the same general

pattern of correlation between learning performance and measured aptitude

on the different learning tasks.

(8) That those encoding groups using imagery based encoding

methods will have significant correlations between learning performance 
S

i

and scores on the Gordon Test of Visual Imagery Control and the Mullins

Imagery scales.

The application of the imagery matrix method in a practical

situation appears more complex than use of a familiar encoding method

such as repetition. The matrix method requires training and practice

for efficient encoding of even simple material. The effectiveness of S
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group explanation and demonstration , group interaction, and practice

with feedback of results in the presence of peers h~s not been evaluated

for the imagery matrix method. It is thought that training on the matrix

method in a classroom would be equally as effective as that conducted

for individuals and small groups in Experiment 1. The hypothesis c.n—

cerning the classroom training and application of the imagery matrix

encoding system is expressed as:

(9) Students can be trained in the use of the imagery matrix

learning system to increase their ability to acquire and recall informa-

tion in the immediate context of the classroom setting and that training

of students to proficiency In the use of the system for application to 
S

various stimuli can be accomplished during a normal 50—minute classroom

period.

The range of stimuli that an encoding method can process is an

important indicator in identifying its functional role in relation to

other encoding methods and ideational formats. Assessment of the

capacity of different encoding formats to acquire, store, and recall

information and the arrays in which this information is ordered may

provide insights into essential structural features and contribute to 
S

S 
theory or application. Verbal expression , for example, is assumed to be

limited to unidimensional serial processing, whereas Bower (1970) has

described constructed mental imagery as having the potential for storing

information in several dimensions and orders. Bugelski (1970) and

Shepard (1978) have provided evidence that constructed mental imagery may

store large amounts of complex information in a single constructed

representation. The current evidence appears to support the contention

that imagery can be used to store complex information in a single

29
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I
representation. The hypothesis in support of this position is expressed

as: S

(10) The use of the imagery matrix encoding method will provide

significantly higher acquisition rates for complex material than use of

other information encoding techniques.

A number of follow—on analyses will be accomplished to compare

data in Experiment 2 with that from Experiment 1 to evaluate the quality 5 5

of responses obtained with complex stimuli and to further evaluate the

extent to which differences in learning performance will vary with

aptitude.

Synopsis of Hypotheses

S A synopsis of the hypotheses is provided as a convenient

reference. 
S

1. Encoding strategies will differ in information processing

S effectiveness. 
S

2. Imagery based encoding techniques will be more effective in

processing information than non—imagery based techniques.

3. The imagery matrix method will be superior to the imagery

chaining method.

4. The order of encoding strategies on susceptibility to

interference from primacy and recency effects or the learning of new

material will be repetition, semantic linking, imagery chaining, and the

imagery matrix.

5. The imagery based encoding method will show larger differ—

S ences in encoding concrete and abstract words than non—imagery methods.

6. Orderliness arid serial position of responses will increase by
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encoding method in the order of repetition, semantic linking, imagery

chaining, and imagery matrix.

7. Each of the encoding groups will show the same general pattern

of correlation between learning performance and measured aptitude on the

different learning tasks.

8. Performance on the imagery based methods will correlate

significantly with several imagery measures.

9. The imagery matrix method can be efficiently taught in a

classroom context. 
S

10. The imagery matrix method will be significantly superior to

other encoding techniques in the acquisition of complex material.

~~
;S
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EXPERIMENT 1

Method

Subjects

Subjects were 120 students recruited from Trinity University in S

San Antonio paid to participate at an hourly rate. Each subject was

scheduled for four sessions: a preliminary testing session, a training

session, an initial learning session , and a recall and relearning

session. The last two sessions were scheduled 24 hours apart , and

remuneration was contingent upon and paid after completion of the last

session. More than 161 students were recruited for participation in the

study. Ten qualified subjects received the experimental stimulus lists

in the wrong order and their data were set aside; five subjects were

released for cause, one of whom was a diagnosed aphasic, and 26 students

failed to meet a scheduled experimental session and were released. The

mean age of the final subject group was 20.1 years, mean education was

2.3 years of college, and the mean number of children per family was

3.4. The complete demographic summary for the subject group is provided

in Tables 1 and 2.

S Materials and Equipment

-
~ Four tests and an End of Treatment Questionnaire were adminis-

tered in this study. The tests used were (1) The California Test of

Mental Maturity (CTMM) Level 5, (2) The Spelling Speed Test (SST) (Noble

S 
et al., 1966), (3) The Gordon Test of Visual Imagery Control (GOTVIC) ,

and (4) The Mullins Imagery Scales (MIS). The California Test of Mental

S 

Maturity is a standardized aptitude test which provides six subtest

L _ _ _ _  
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Table 2

Educational Level, Academic Major, and Father’s
Occupation for Subjects

(N = l30)

College Class 
S

S Freshmen 48 Senior 20
Sophomore 28 Graduate Student 7
Junior 27

l4aj or

Humanities 15 Physical Sciences 3
Social Sciences 52 Other 30
Biological Sciences 19 Undecided 11

Father’s Occupation

Professional 79 Craftsman 1
Manager, Foreman 8 Operatives 2
Farmer 2 Service 2
Clerical 1 Not in Labor Force 10
Sales 5 Deceased 20

scores and a total score. The subtest scores are Logical Reasoning,

Numerical Reasoning, Verbal Reasoning, Memory, Language, and non-Language .

The Spelling Speed Test is an individually administered, timed, oral

spelling of a list of 40 CVC combinations. Noble, Gerrish , and Kiski

(1966) found a high correlation between SST performance and rate of

learning for the CVC list. The Gordon Test of Visual Imagery Control

consists of 10 items in which the subjects indicate whether an automobile

can be visualized in a series of changed conditions. The Mullins Imagery

5” Scales are composed of 81 items, presented in a paired comparison format,

which compare the relative vividness of six sensory based imagery

dimensions. These sensory modalities are Vision, Auditory, Tactile,
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Tast e, Kinesthetic, and Olfaction. A 10—item End of Treatment

Questionnaire was developed to assess subject reaction to using the

assigned encoding method , familiarity with the method , and ease of using

the method. The means, standard deviations, and range for the subjects’

scores for the CTMM and SST are given in Table 3.

Three 30—word lists were constructed : a practice list, an

initial learning list, and an interference learning list. The words for

each list were selected from those rated on concreteness and imagery by

Paivio (1968b). The practice list was composed of 16 words rated as

high on concreteness and 14 words rated low on concreteness (abstract

words). The initial learning and interference learning lists were each

composed of 15 concrete and 15 abstract words. The practice and initial

learning lists were constructed by randomly distributing approximately

equal numbers of abstract and concrete words in each half of the list.

Any strings of five or more adjacent words all of which were of nearly

the same rated value——concrete or abstract—were broken and those words

redistributed. The interference learning list was constructed by the

substitution of a new word in the even numbered positions of the initial

learning list. The concreteness value of each new word was approximately

the same as that of the word it replaced.

Standardized instructions and materials were provided for use in

conducting each of the four sessions (see Appendix A).

Procedures

Variables. The elements of the experimental design in this study

are the information encoding methods used by subjects and their perfor—

S 

man ce on four learning tasks. The information encoding techniques
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F
Sum of Mean F Proba-

Tasks Source df Squares Squares Ratio bility

16. Recall Mean 1 158.9703 158.9703 1989.929 0.00
(Groups) Groups 3 1.0746 0.3582 4.484 0.005

Errors 116 9.2669 0.0799

(Ratios) - Mean 1 0.5222 0.5222 53.556 0.00
Concrete! Groups 3 0.0388 0.0129 1.326 0.269
Abstract Errors 116 1.1310 0.0098

17. Relearn Mean 1 355.1167 355.1167 2517.801 0.00
(Groups) Groups 3 1.7567 0.5856 4.152 0.009

Errors 116 16.3609 .1410

(Ratios) Mean 1 .8244 .8244 51.117 0.00
Concrete Groups 3 .1156 .0385 2.389 0.072
Abstract Errors 116 1.8707 .0161

18. Interference Mean 1 590.3203 590.3203 1153.202 0.00
Learning Groups 3 16.0051 5.3350 10.422 0.00

S (Groups) Errors 116 59.3800 .5119

(Ratios) Mean 1 3.9170 3.9170 124.776 0.00
Concrete/ Groups 3 0.5075 0.1692 5.389 0.002
Abstract Errors 116 3.6415 0.0314

j
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Table 11

4 Percent of Responses in Correct Serial Position
S on First Trial

Encoding Technique
Task Rep SemLink ImagChain Matrix

Initial
Learning .63 .55 .53 .97

Delayed Recall .90 .82 .82 1.00

Relearning .99 .96 .97 1.00

Interference
LearnIng .90 .80 .84 .99

The degree to which the subjects’ responses on protocol lists were

correctly ordered , their relative orderliness scores, is shown in Table 12

for each group for the first trial of each task (the delayed recall task

consisting of only one trial , as noted above).

Table 12

Percent of Responses in Correct Order on First Trial

Encoding TechniQue
S Task Rep SemLink ImagChain Matrix

Initial
Learning .96 .94 .94 1.00

Delayed Recall .99 .99 .99 1.00

Relearning 1.00 1.00 1.00 1.00

5 5 Interference
Learning .99 .98 .99 1.00
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The relative orderliness scores describe the order of the sub-

jects ’ responses compared with the order of words on the stimulus list .

If the subject recalls 20 words , placing each in the order in which it

was presented, the orderliness score is unity. If recalled words are

placed out of context, either above or below their relative position to 
S

other words on the presented list, then the orderliness score is reduced

accordingly. For a more thorough discussion of the difference between

measuring orderliness and measuring serial position replication see the

paper by Ratliff (1977) in Appendix C.

The orderliness scores displayed in Table 11 appeared quite high

and a few pairs were selected for evaluation of possible significance in

the difference between groups using student’s t test. The difference on

the initial learning task between the semantic linking and the imagery

matrix groups, for example, was significant, t (59) = 42.8 , p < .01. The

large t’s were apparently due to the small variances characteristic of

these scores. A number of the differences between orderliness scores are

statistically significant, but statistical significance is apparently not

a practical referent in assessing differences in the orderliness of

responses. The observed magnitudes of the difference in relative order—

liness scores between groups and learning tasks is quite small indicating

that high relative orderliness was characteristic of the first trial on

the initial learning task for all four groups. Each of the four groups

showed nearly perfect orderliness for the items they recalled 
•for the

remaining tasks .

Individual Differences and Performance

The data for evaluating the seventh and eighth hypotheses are

1. 
_ _ _  
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displayed in Tables 13, 14, 15, and 16. The data for evaluating these

two hypotheses are correlations between measured aptitude , perf ormance on

the assigned learning tasks, and responses to imagery scales. There are

a total of 20 variables from five sources: (1) the California Test of

Mental Maturity (CTMM), seven variables; (2) the Speed of Spelling Test

(SST) , two variables; (3) the learning performance tasks, four variables ;

(4) the Gordon Test of Visual Imagery Control (GOTVIC) , one variable; and

(5) the Mullins Imagery Scales (MIS) , six variables.

The CTHM variables numbered in the order in which they appear

in the correlation matrix are: 1. Logical Reasoning, 2. Numerical

Reasoning, 3. Verbal Reasoning, 4. Memory, 5. Language,

6. non—Language, and 7. CTMM total score. The Speed of Spelling Test

provides two scores numbered variables 8 and 9. One SST score, variable

8, represents the experimental administration of the test add the other

score, variable number 9, is the sum of the experimental score and the

S two practice scores. The learning performance task variables are:

10. Initial Learning, 11. Recall, 12. Relearning, and 13.

Interference Learning. The Gordon Test of Visual Imagery Control is

S assigned variable number 14. The Mullins Imagery Scales contain six

subscales . These are assigned as variables number 15. Visual Imagery ,

16. Auditory Imagery, 17. Tactile Imagery , 18. Taste Imagery , 19.

Kinesthetic Imagery, and 20. Olfaction Imagery.

Inspection of Table 13, the intercorrelation matrix for the

repetition group , indicates that (1) performance on the initial learning

task is significantly correlated with the Memory, Language, non—Language,

and the CTMM total score , (2) the recall task scores are correlated with

Numerical Reasoning , Memory, Language , non—Language , and the CTMM total

68
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score, (3) performance on the relearning task is significantly related to

Logical Reasoning, Numerical Reasoning, Verbal Reasoning, Memory,

Language, non—Language , the CTI’IM total score, and the combined SST score,

and (4) the interference learning task scores are significantly related

only to the non—Language subtest at .05 level.

Inspection of Table 14, the intercorrelation matrix for the

semantic linking group , indicates that (1) performance on the initial

learning task is significantly correlated with the Logical Reasoning,

Numerical Reasoning, non—Language , and CTMM total score, and with both

the SST variables 8 and 9; (2) performance on the recall task is

significantly related to the Verbal Reasoning, Language, and CTMM total

score, (3) performance on relearning is significantly related to the

Verbal Reasoning, Language, and total CTMM scores; and (4) performance

on the interference learn ing task is significantly related to only the

Verbal Reasoning and SST scores.

A rather pronounced pattern of correlations between learning

tasks and the aptitude measures is displayed in Table 15 for the imagery

chaining group. Performance on each of the four learning tasks was

correlated at the .01 level with Numerical Reasoning, Memory , Language,

non—Language , and the total CTMM scores , with the exception that

performance on both the initial learning and recall tasks is significant-

ly correlated at only the .05 level with the non—Language CTIIM score.

The correlational data in Table 16 for the imagery matrix group

present a somewhat different set of relationships between the learning

tasks and the aptitude variables than is present for the other groups.

Performance on the initial learning task is correlated with Logical

Reasoning, Memory , Language , non—Language , and the total Cr1~fi~1 scores.
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Performance on the recall task Is related only to Verbal Reasoning,

relearning is related only to Numerical reasoning, and the interference
S 

learning task is not significantly correlated with any CTMM aptitude or

SST variable.

Data relating to hypothesis 8 that subjects using imagery based

encoding methods would tend to have higher correlations between imagery

scale scores and learning performance variables than subjects using non—

S imagery based encoding methods are also displayed in Tables 13 through

16. The data for the imagery scales are displayed with the GOTVIC as
S 

variable 14 and the MIS as variables 15 through 20.

Examination of Tables 13, 14 , and 15 shows no significant corre—

latlons (at the .01 level) for the repetition, semantic linking, or

imagery chaining groups between the imagery scales and the learning tasks

variables 10, 11, 12, and 13. Inspection of Table 16, the correlations

for the imagery matrix group, indicates significant correlations between

the COTVIC and Olfaction Imagery Scale and performance on the Interference

Learning task. It is of interest that only two of the 112 correlations

between the imagery scales and learning performance tasks are signif i—

cantly correlated at the .01 level.

The End of Treatment Questionnaire

The problem of determining whether subjects use the information

encoding technique prescribed by the experimenter merits serious consid—

eration in learning research. Paivio (1969), for example, cites evidence

that subjects in learning experiments may use a prescribed encoding

method for one or two trials and then revert to their habitual

74
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information processing methods. Persensky and Senter (1970b) Indicated

that some subjects do not use the prescribed encoding methods at all.

If such a practice Is widespread among experimental subjects in learning

studies, then efforts should be made to determine the extent to which

subjects are unable or unwilling to perform the specified encoding pro-

cedures and to take this information into account when interpreting

results. In addition, there is little information available about the

difficulty or amount of stress subjects encounter in attempting the use

of novel methods of handling information. If the data from an experiment

should demonstrate that one encoding method is more efficient than

another, then it becomes important to determine to what extent this

S method is compatible with the established learning habits of the subject,

how stressful it is to use, the relative amount of effort required in its

application, whether the subject will be able to use the method in other

learning situations, and how much training would be required to integrate

the encoding technique into the habit pattern of the individual.

S 

- To add credibility to our analyses it was important to determine

whether subjects were using the assigned encoding method. It was also

necessary to estimate the difficulty they had with its use and to

determine whether the chaining and matrix encoding groups responded as

S 
favorably to the use of imagery encoding as the semantic linking and

repetition groups responded to the use of verbal encoding methods.

To provide information on these issues a 10-item questionnaire was pre-

pared for administration to each subject after completion of all required

experimental treatments and obligations. See Appendix B for a copy of

the questionnaire . The data for each item of the questionnaire are

displayed in Tables 17 through 26 with significance levels for between
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group differences computed from chi—square. Examination of the data

shows some differences between groups which are of interest .

The first two questions address the nature of the subject ’s

implicit response to the stimuli , whether there was a tendency to hear the

stimulus or to experience it as an image. The data for Question 1 as

displayed in Table 17 indIcate no significant differences among groups

Table 17

Responses to Item 1 on End of Treatment Questionnaire
Q~~~ l2O)

Item 1. When a word was displayed , did you tend to mentally “hear” it as
you repeated or processed it?

yes yes
S heard all heard some no

repetition 53.3 33.3 13.3

verbal linking 36.7 43.3 20.0

imagery chaining 43.3 30.0 26.7

imagery matrix 36.7 36.7 26.7

Note : n = 30 for each group .

in the tendency to hear the stimulus words displayed. One would have

supposed that the verbal encoding groups would have reported more hearing

S responses because of the aural content of the verbal encoding directions.

The tendency of the repetition group in this direction did not achieve

significance. There were , however , between group differences in the

perception of the stimulus word as an image . The responses to Question 2

shown in Table 18 indicate significant between group differences at the
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.05 level with the imagery chaining and imagery matrix encoding groups

making more positive imagery responses than those in the verbal encoding

groups, x2 (9) = 19.1, a < .05. It is of interest and perhaps of

theoretical significance that perception of some stimulus elements as

images was reported by a majority of the subjects in each encoding group.

Table 18

1 Responses to Item 2 on End of Treatment Questionnaire
(N = 120)

Item 2. When a word was displayed , did you mentally see an “image” or
picture the object or idea which the word represented?

4 no image unless
saw image saw image deliberately no image
for all for some forme d seen

% %
S 

repetition 10.0 56.7 16.7 16.7

verbal linking 23.3 50.0 23.3 3.3

imagery chaining 20.0 63.3 16.7 0.0

imagery matrix 40.0 43.3 16.7 0.0

Note: n = 30 for each group . Chi—square significant at the .05
level.

This implies that subjects in all groups without regard to the encoding

instructions perceived and perhaps made use of visual imagery in some way

during the information acquisition process.

Three of the post treatment questions dealt with elements of task

difficulty. They refer to the relative perceived ease of learning some

stimulus words, the perceived difficulty of learning a list of 30 words ,

and the perceived difficulty of placing the stimulus words in correct
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serial position. There were no significant differences among encoding

groups in their responses to Question 3 (Table 19) concerning whether

some of the words were easier to learn than others. When all four

encoding groups are considered , 86% of the subjects’ responses indicated

that a “few” or “about half” of the stimulus words were easier for them

to learn. Further research would be required to determine whether those

words perceived as more difficult to learn were the abstract words which

the data In Table 9 indicated were more difficult for all encoding groups

to learn than were the concrete words.

Table 19

1 Responses to Item 3 on End of Treatment Questionnaire
(N~~ 120)

Item 3. Did you find some of the words easier to learn than others?

half easier
few easier to learn all about a few more
to learn than others the same difficult

70 70 %

repetition 53.3 36.7 3.3 6 .7

verbal linking 26.7 50.0 6.7 16.7

imagery chaining 33.3 60.6 0.0 6.7

imagery matrix 40.0 43.3 3.3 13.3

Note: n = 30 for each group.

The responses related to perceived task difficulty for Question 4

are tabulated in Table 20 and show between group differences significant

at the .05 level. Eighty—seven percent of the imagery matrix group

members rated the initial learning task as fairly easy or very easy ,
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x2 (9) = 18.3, 
~ 

< .05. It is of interest that many members of the

semantic linking group perceived the task as being more difficult than

did the members of the repetition group.

Table 20

Responses to Item 4 on End of Treatment Questionnaire
(.~i= 120)

Item 4. Was the tasl of remembering 30 words difficult for you?

yes no it
S yes somewhat was fairly no it

difficult difficult easy was easy
70 % % 70

4 repetition 3.3 33.3 50.0 13.3

verbal linking 13.3 50.0 30.0 6.7

S 

imagery chainIng 3.3 26.7 56.7 13.3

imagery matrix 3.3 10.0 66.7 20.0

Note: n = 30 for each group. Chi—square significant at the .05
level.

The responses to Question 5 displayed in Table 21 show a

decidedly different performance experience reported by the matrix group.

Ninety—six percent of them responded that the task of recalling words in

the correct numerical position was not difficult, x
2 (6) = 37 , ~ < .01.

The percentage of “not difficult” responses for the other three encoding

groups ranged from 23% to 57%. This difference in perceived difficulty

is consistent with the results of the data for the initial learning task

in which the imagery matrix group subjects were able to place a greater

percentage of the stimulus items in the correct serial position on the

first trial than were members of the other encoding groups.
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Table 21

Responses to Item 5 on End of Treatment Questionnaire
(~~= 120)

Item , 5. Did you find it difficult to place the words in the correct
serial position?

very somewhat not
difficult difficult difficult

70 70

repetition 6.7 36.9 56.7

.
5 

verbal linking 3.3 73.3 23.3

imagery chaining - 3.3 40.0 56.7

S 
imagery matrix 0.0 3.3 96.6

S 

Note: n — 30 for each group . Chi—square significant at the .01
level .

S The last five questions focus on the subject ’s familiarity with

the assigned encoding technique , the effort involved in its use , whether

the assigned technique was used during treatment, and whether the subject

- would use the method in school situations.

The data indicate that there were between group differences in

subject familiarity with and use of their assigned encoding technique.

S 
The responses t~hulated in Table 22 for Question 6 suggest that the

S repetition method was familiar to most of the subjects in that group ,

x2 (9) = 32.5 , p < .01, but that the other encoding techniques were

I 
relatively unknown or had not been previously used by most of the subjects

i
i 

assigned to those encoding groups.
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Table 22

Responses to Item 6 on End of Treatment Questionnaire
(N = 120)

Item 6. Have you ever used your assigned learning method before partici-
pating in this study?

S 
yes yes no but no & never

S regularly occasionally heard of it heard of it
S % 70 % 70

repetition 6.7 60.0 13.3 20.0

verbal linking 0.0 10.3 23.3 66.7

imagery chaining 6.7 20.0 23.3 50.0

imagery matrix 3.3 10.0 33.3 53.3

Note: n = 30 for each group . ChI—square significant at the .01
level.

Between group differences in response to Question 7, concerning

the level of experienced fatigue, are significant at the .01 level.

These diff erences, displayed in Table 23, are of both pragmatic and

theoretical interest. Ninety percent of the subjects using imagery

encoding rated their method as not fatiguing or no more fatiguing than

S other methods, X
2 (9) — 33, ~ < .01, while only 60% of those using verbal

encoding rated their method in these two categories.

In response to Question 8 (Table 24) , an inquiry as to whether S

they used the assigned encoding technique, most subjects in every group S

5 reported using the assigned method for all or most of the stimulus words.

Only 11 of the 120 subjects , 9 of whom were assigned to verbal encoding
S 

methods , indicated that they did not use their assigned encoding method.

This high proportion of compliance responses suggests that the assigned
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Table 23

Responses to Item 7,. on End of Treatment Questionnaire
(N 120)

Item 7. Did you find the use of the assigned learning method fatiguing?

somewhat but
no more than somewhat more

not at other methods than other S
all of study methods of study yes very

70 % 70

repetition 13.3 56.7 23.3 6 .7

verbal linking 6.7 43.3 33.3 16.7

imagery chaining 43.3 40.0 10.0 6.7

imagery matrix 50.0 50.0 0.0 0.0

Note: ii = 30 for each group . Chi—square significant at the .01
S level .

Table 24

Responses to Item 8 on End of Treatment Questionnaire
S 

(N = l20)

Item 8. Did you use the assigned learning method in this study?

yes mostly no
70 70 70

repetition 36.7 50.0 13.3

verbal linking 20.0 63.3 16.7

imagery chaining 46.7 46.7 6.7

imagery matrix 56.7 43.3 0.0

Note : n 30 for each group .
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encoding method was used . Question 9 is a measure of the acceptability S

of each encoding method for use in other learning situations. While S

S every encoding method used was endorsed to some extent by a majority of

the students assigned to it, as shown in Table 25, in all groups except

the imagery matrix some of the subjects indicated that they would not use

their assigned method in other learning situations.

Table 25

Responses to Item 9 on End of Treatment Questionnaire
(N = 120)

Item 9. Would you consider using the assigned learning method in other
learning situations , i.e., such as a school assignment?

yes yes maybe
a lot sometimes w/practice no

% % %

repetition 20.0 46.7 13.3 20.0

S verbal linking 13.3 46.7 26.7 13.3

imagery chaining 23.3 56.7 13.3 6.7

imagery matrix 16.7 63.3 20.0 0.0

Note: n = 30 for each group .

The data for Question 10, displayed in Table 26, also provide information S

on the subject’s reaction to the assigned encoding method. Between group

differences significant at the .01 level show higher self—estimates for

learning rates reported by those using the imagery based encoding

methods x2 (9) = 32.1, ~ < .01).
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Table 26

Responses to Item 10 on End of Treatment Questionnaire(~ 120)

Item 10. Did you feel that the assigned learning method helped you learn
S the word list faster than your own method?

much faster
S w/assigned somewhat about the

method faster same slower
% 7 % 7

repetition 13.3 40.0 26.7 20.0

verbal linking 16.7 33.3 40.0 10.0

imagery chaining 36.7 36.7 16.7 10.0

imagery matrix 56.3 43.3 0.0 0.0

Note: n = 30 for each group. Chi—square significant at the .01
level.
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Discussion

The goal of Experiment 1 is a broad , methodologically rigorous

evaluation of verbally mediated and imagery based information encoding

processes which are subject to a degree of individual :ontrol. It is

felt that the use of some encoding methods may have the potential for

S improving an individual ’ s ability to learn . The specific objectives of

S Experiment 1 are to: (1) compare subject manipulated encoding methods

on information processing effectiveness, (2) evaluate the sensitivity of

encoding methods to interference learning, primacy and recency effects in

S serial learning distributions, concrete—abstract stimulus properties , and

the positional and ordinal accuracy of responses, and (3) determIne the

relationships between learning by different encoding methods, cognitive

ability, and responses to imagery questionnaires.

Performance Effectiveness Hypotheses

The first three hypotheses posit differences among encoding groups

in performance on the learning tasks. Differences are predicted on

information acquisition rates , accuracy of recall, and resistance to

S interference In learning new material . In addition , the hypotheses

hold that imagery based encoding methods are more effective than

verbally mediated techniques, and that the sequentially cued imagery

mat rix technique is super ior to all other encoding methods.

The data for the initial learning and interference learning tasks

displayed in Table 4 show a pattern of significant differences among

encoding groups. The mean trials to the criterion for the imagery mat r ix

group are significantly lower, at the .01 level, on both the initial

learning and interference learning tasks than the means for other encoding
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groups. The mean trials for the imagery chaining group are significantly

lower, at the .05 level, on the initial and interference learning tasks

than the mean for the repetition group. These data are summarized in
S 

Table 27. The difference among means, significant at the .05 level, for

the relearning task is greatest between the verbally mediated encoding

techniques and that of the imagery matrix method.

The data for the delayed recall task , displayed in Table 5 , for

the mean correct (absolute) serial position scores show differences ,

significant at the .01 level , among encoding group means . The matrix

method ’s recall scores are significantly higher than those of the other

th ree encoding groups with no significant differences among the means of

S 
the correct serial position scores for the repetition , semantic linking,

and imagery chaining encoding groups .

S The interference learning task was designed to evaluate the

in fluence of learning new stimulus material in an already learned list.

The ratios of the mean trials to the first correct placement of both new

S and old words for each encoding group , as shown in Table 8 , are used as

S the index of the extent of the interference during learning. The ranking

of acquisition rates for the different  encoding groups on the interference

stimulus list shows the same ranking as that observed in Table 4 on the

initial learning and interference learning tasks . The ratios for trials

to the first correct placement for old and new words are significantly

di f ferent at the .01 level, with the imagery matrix group being the most

effective and the repetition group showing the larger ratio or most

interference .

The first hypothesis, that encoding groups will vary on
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